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Introduction
Have you eaten cereal for breakfast, drunk a Coca-Cola, snacked on corn chips, or
sprinkled soy sauce on your stir-fry? If so, you may have inadvertently participated in the
trade dispute over genetically modified organisms. 1 A growing percentage of commodity
foodstuffs, like corn and soybeans, are grown from genetically modified seeds. Farmers in
the United States are not required to separate genetically modified crops from traditional
varieties; therefore, once the crops are harvested and sold to a grain mill, genetically
modified and traditional varieties are mixed. Once mingled, an enormous range of products
may contain genetically modified material. Approximately sixty percent of processed food
contains soy products. 2 The United States exports more than 1 0,000 products containing
corn starch, including inedible items like cardboard and shoes. 3 Among popular supermarket
items, ten products, ranging from baby formula to beverages, were threatened with a boycott
because they potentially contained "genetically engineered ingredients."4
The scientific process underlying this technology is explained more fully in section 1(B), infra. For
introductory purposes, genetically modified organisms result from gene splicing or transgenics, whereby
scientists directly alter the genetic composition of an organism by introducing foreign genetic material to
produce a specific result. Throughout this paper, several terms and abbreviations may be used to indicate the
presence of genetically modified organisms including GMO, GM, bio-engineered products, recombinant DNA
technology, and transgenics.
" Kevin O'Sullivan, Following the Label Trail, THE IRISH TIMES, November 2, 1998, available in
Westlaw at 1998 WL 13630066.
3
Kathleen Hart, Biosafety Protocol Could Impede Biotech Trade, PESTICIDE AND TOXIC
Chemical News, November 12, 1998, available in Westlaw at 1998 WL 1 1009297.
Coalition seeks Labeling ofGenetically Engineered Corn, Soybeans; Launches Worldwide
Boycott, FOOD LABELING NEWS, October 10, 1996, available in Westlaw at 1996 WL 14382913. A
2Should these bio-engineered products be subject to special labeling requirements?
Should these crops be segregated from those which arc grown from traditional seed? Do
segregation and labeling rules represent legitimate health and safety concerns? Or are such
requirements trade barriers and protectionism disguised as environmental concerns? These
are the questions at the heart of the dispute over genetically modified organisms. Two
farmers— HRH Prince Charles, The Prince of Wales and former President Jimmy Carter -
have expressed very different views on the subject:
I personally have no wish to eat anything produced by genetic
modification, nor do I knowingly offer this sort of produce to
my family or guests. There is increasing evidence that a great
many people feel the same way. But if this is becoming a
widely held view, we cannot put our principles into practice
until there is effective segregation of genetically modified
products, backed by a comprehensive labeling scheme based
on progress through the food chain. 5
HRH Prince Charles, The Prince of Wales
[A]s a farmer who grew up in a rural area during depression
years, as a former president who now has projects in 35
different nations in Africa, Fm overwhelmed with the
advantages of genetic improvements of plants and other
organisms, but a serious problem has arisen. There are
misguided and ill-advised and sincere people who believe that
coalition of 300 agricultural, health and trade groups form 48 countries called for the boycott aimed at
Monsanto's RoundUp Ready soybeans and Ciba-Geigy's Bt Corn. The ten products targeted were Similac
infant formula, Kraft salad dressings. Nestle Crunch candy bars, Karo corn syrup, Fritos corn chips.
Fleischmann's margarine, Quaker Oats corn meal, McDonald's french fries. Green Giant Harvest Burgers,
and Coca-Cola. Id.
5 HRH Prince Charles, The Prince of Wales, Seeds ofDisaster, THE DAILY TELEGRAPH, June 8,
1998, available in www.princeofwales.gov.uk.
all crops on Earth should be grown without any soil or
chemicals or genetically improved plants being used.6
former President Jimmy Carter
The views of these two famous farmers reflect both sides of the debate over
genetically modified products. What measures are necessary for environmental protection
without hampering economic development and hindering trade? Genetically Modified
products are subject to a maze of overlapping and contradictory regulatory schemes.
National laws govern the approval of new products; in some cases, labeling laws place
special requirements on production containing genetically modified organisms. GATT/WTO
rules apply to prevent unnecessary restraints on trade. Under the auspices of the Convention
on Biological Diversity, a Biosafety Protocol is being drafted, which, if enacted, would
govern transboundary shipments of living modified organisms.
This paper reviews the debate surrounding trade in genetically modified(GM)
products, including the technology behind the controversy. Are the concerns based in
science or politics? Are the special labeling laws and import bans violative of GATT/WTO?
Or are such measures permissible as reasonable restraints on trade, necessary to protect
public health and safety? If the proposed Biosafety Protocol is enacted, would its provisions
contradict GATT agreements? These are the central questions in the debate over trade in
genetically modified products, but what is lacking is a uniform, risk-based standard. The
GATT/WTO agreements and organizations have the authority to deal with the issue but lack
5 Jimmy Carter, Advances in Biotechnology will Save Lives, St. LOUIS POST-DISPATCH, August 9.
1998. President Carter specifically addressed Price Charles' statement, "Genetic modification takes mankind
into realms that belong to God and to God alone," to which Carter responded, "I think Prince Charles would
have been better off if he had forgone the use of other advances like cell phones, but he's well-meaning and
sincere, and his voice is not alone in England."
4the political power to enforce global standards. For consumers concerned about eating
biotechnology products, voluntary product labeling, such as "Certified Organic" or "GM
free," may prove the long-term balanced solution.
I. Overview of Genetics and Biotechnology
A. Origins of Modern Genetics
Throughout history, man has been altering the environment and living things to meet
his own needs. Archeological evidence, including primitive art, dried seeds, and skeletal
remains, reveals that animals have been domesticated and plants have been cultivated for
thousands of years.7 Cave drawings from the Old Stone Age, the Paleolithic period, feature
horses, bison, boar and other animals as part of man's daily life. 8 More advanced evidence
of the domestication of animals, most notably cats, geese and cattle can be seen in Egyptian
tombs from the Old Kingdom. 9
Stone Age farmers improved crops by selecting from each harvest the largest seeds
from the best plants for use the next year. 10 Over time, favored wild grass and legume
species were converted into crops like wheat and soybeans." Corn is believed to be among
William S. Klug and Michael R. Cummings, Concepts of Genetics 2 (1994).
8 HORST DE LA CROIX AND RICHARD G. TANSEY, GARDNER'S ART THROUGH THE AGES 26-34 (Eighth
e<±, 1986, original author, Helen Garder, first edition, 1926). Specifically, in the Axial Gallery of the Lascaux
caves in Dordogne, France, one prominent ceiling painting contains three cows and one horse. Id. at 29,
illustration 1-4. This work dates from 15,000 - 13,000 BC Id. Many cave drawings illustrate the hunt rather
than agriculture, but the inclusion of horse and cattle show that these domesticated livestock were known to
very early man.
9
Id. at 74-87, Geese ofMedum from 2530 BC, illustration 3-17. Also, telephone conversation with
Professor Robert McGrath, professor of art history, Dartmouth College, November 12, 1998. Professor
McGrath specifically cites the Tomb of Ti (2500 - 2400 BC) as replete with domesticated animal references.
10
William D. Pardee, Plant Breeding, ENCARTA 98 ENCYCLOPEDIA (Microsoft, 1997).
11
Id.
6the first cultivated crops.
12
In fact, although corn has been used as a food source since 5000
BC, no wild forms of the plant have been found, indicating that corn was the result of an
ancient agricultural experiment. 1. Corn might be the first bio-engineered plant, the first
hybrid. 14 This ancient evidence of cultivated plants and domesticated animals represents the
origins of modern genetics, the first successful attempts to manipulate the genetic
composition of living things to produce useful species. 15
The study of genetics in recent history began with the mid-nineteenth century
research of Austrian Monk Gregor Johann Mendel. 16 Conducting experiments with garden
peas, Mendel demonstrated the quantitative patterns of inheritance. Mendel observed that
specific traits within peas were passed from generation to generation as separate units. These
patterns of inheritance were expressed in terms of seven pairs of contrasting traits which
~ Klug and Cummings, supra note 7 at 2. Several plants still cultivated today, including corn,
wheat, rice, and the date palm were developed around 5000 BC. Corn from this date has been found in caves
in the Tehucan Valley of Mexico. Assyrian relief panels depict artificial pollination of date palms from the
reign of King Assurnasirpal II (883-859 BC). Id. The deliberate selection and manipulation of different date
palm plants to produce specific results continues to influence the plant today. There are more than 400
varieties of date palm in four oases in the Sahara Desert, differing in many qualities, including taste. Id. The
Assyrians were also the first to artificially fertilize crops in 5000 BC. Travis Brown, Biotechnology Trends,
presentation from 1998 American Agricultural Law Association Conference (Columbus, Ohio, October 23-24,
1998), program materials, page D-l-5.
lj
Louis Levine, Biotechnology, ENCARTA98 ENCYCLOPEDIA (Microsoft, 1997).
Strictly defined, a hybrid is the offspring resulting from crossing different species, genera, or
families. Hybrids are also the product of a cross between parents of different subspecies or varieties of
species. Hybrid, ENCARTA 98 ENCYCLOPEDIA (Microsoft, 1997). For example, a cross between a female
horse and a male donkey results in a mule, a hybrid animal. Mules have been bred in this fashion for at
least 3000 years. Id.
KLUG and Cummings, supra note 7 at 2. Genetics is the scientific study of how physical,
biochemical, and behavioral traits are transmitted from parents to their offspring. Bryan C. Clarke,
Genetics,ENCARTA 98 ENCYCLOPEDIA (Microsoft, 1997).
16 Klug and Cummings, supra note 7 at 5. Although Mendel's paper was published in 1865. his
work was virtually ignored until 1900 when his research was partially duplicated and cited by Carl Correns,
Hugo de Vries, and Eric von Tschermak. Id.
7appeared in different varieties of the plants. 17 Mendel suggested that eaeh parent has pairs
of units but eontributes only one unit from each pair to its offspring. 18 At the beginning of
this century, British biologist William Bateson named the units making up these pairs genes
and first used the term genetics to describe the science of heredity. 19
On the foundation of Mendel's work, scientists have made remarkable discoveries
in how traits are passed from parent to offspring. Mendel's patterns of inheritance parallel
the actions of chromosomes during cell division. 20 Scientists began focusing on how genetic
material is conveyed. 21 Perhaps the most important discovery, launching the biological
revolution which deciphered the genetic code, occurred in 1953, when James Watson and
Francis Crick identified the double helix structure of DNA. 22 Contained within each DNA
molecule are the hereditary units known as genes, which are part of the larger element, the
chromosome. 2 " DNA serves as the blueprint for every biochemical process within an
Clarke, supra note 15.
18
Id.
19
Id. Other scholars define genetics as "the branch of biology concerned with heredity and variation.
...Geneticists investigate all forms of inherited variation and the nature of the underlying genetic basis of such
characteristics." K.LUG AND CUMMINGS, supra note 7 at 6.
Clarke, supra note 15.
Id. American biologists and geneticist Thomas Hunt Morgan discovered how genes are transmitted
through the action of chromosomes. His research confirmed Mendel's laws of heredity through two decades
of experiments while a professor of experimental zoology at Columbia University from 1904-1928. His books
included The Mechanism ofMendelian Heredity ( 1 9 1 5 ) and The Theory ofthe Gene (1926). In 1933 Morgan
was awarded the Nobel Prize for physiology or medicine.
Brown, supra note 12 at D- 1-16. DNA is the abbreviation for deoxyribonucleic acid. DNA and
RNA, ribonucleic acid, are the two types of nucleic acids found in organisms. K.LUG AND CUMMINGS, supra
note 7 at 6.
23 KLUG AND CUMMINGS, supra note 7 at 6.
8organism.24 DNA contains all information necessary for a living organism to develop from
zygote to maturity.25
A segment of DNA containing enough information to form a protein is a gene.
Conceptually, the functional unit of heredity, the gene, is "an information storage unit
capable of undergoing replication, mutation and expression."26 This conceptual definition
of genes is essential to understanding genetically modified organisms, the scientific
development underlying the trade debate at issue in this paper.
B. Biotechnology: Hybrids and the Green Revolution
Hungarian economist Karl Erchy coined the term, biotechnology, in 1919 to describe
the complex interactions between the sciences of biology and technology.27 Biotechnology
is defined as "any technique that uses living organisms, or substances from those organisms,
to make or modify a product, to improve plants or animals, or to develop microorganisms
designed to meet specific needs or purposes."28 Some early examples included the
development of corn syrup as a sugar substitute and soy ink as a replacement for petroleum-
24
Brown, supra note 1 2 at D- 1 -2 1
.
25
Id. A zygote is "the cell formed by the union of two gametes, the first cell of a new individual."
Oxford American Dictionary ( 1 980). In simple terms, a zygote is a fertilized egg.
26
Id.
Brown, supra note 12 at D-l-20 citing C. Dziuck-O'Donnell, Biotechnology: Not just for Farmers
Anymore, PREPARED FOODS, August 1,1997.
Brown, supra note 12 at D-l-20.
9based ink. 2 " In other words, bioteehnology is the manipulation of biologieal organisms to
make products that benefit human beings. 30
There have been innumerable scientific advancements in the field of biotechnology
since Erchy first used that term nearly eighty years ago. This paper is primarily concerned
with the changes in plant breeding and agriculture. Plant breeding is "the practical
application of genetic principles to the development of improved strains of agricultural and
horticultural crops."31 For thousands of years, man has been improving crops through
selective breeding. In fact, few items in modern grocery stores resemble their wild
ancestors. Plant breeders choose plants with desirable traits for propagation and discard
inferior specimens. Over successive generations of such selective breeding, a plant species
will evolve and carry the desired traits.
Hybridization involves the deliberate cross breeding of different strains to create in
the progeny the desirable traits of both parents.32 Hybrid plants, in a phenomenon known as
heterosis, display greater vigor, size, and resistance than either parent.33 Unfortunately, this
29
Sara M. Dunn, Comment, From Fla\' 'r Sav 'r to Environmental Saver 9 Biotechnology and the
Future ofAgriculture, International Trade, and the Environment, 9 COLO. J. L. & POL'Y 145, 147 (1998).
Utilization research, such as the creation of a sweetener from corn, was the primary research focus between
the first and second World Wars. Id. Following World War II, utilization research yielded to sustainability,
or the search for natural alternatives to conventional products. Id.
Levine, supra note 13. The Convention on Biological Diversity defines biotechnology as "any
technological application that uses biological systems, living organisms, or derivatives thereof to make or
modify products or processes for specific use." United Nations Conference on Environment and Development:
Convention on Biological Diversity, article 2, opened'for signature June 5, 1992, 31 I.L.M. 818, 823 (entered
intoforce December 29, 1993).
Pardee, supra note 10. New plant varieties developed through breeding are called cultivars.
32
Id.
3 Webster's New World Dictionary, "heterosis," page 659 (Second College Edition, 1983). In
precise scientific terms, heterosis is "[t]he superiority of a heterozygote over either homozygote for a given
trait." KLUG AND CUMMINGS, supra note 7 at Glossary B-9. This phenomenon is commonly referred to as
hybrid vigor is not carried into the next generation, as undesirable recessive genes combine,
making the unwanted trait dominant or expressive. 34 Hybridization is. therefore, often
followed by several generations of selective breeding.
1
" Once the desirable characteristics
are fully developed in hybrid plants, when possible, plant breeders use asexual reproduction
methods such as budding or grafting, eliminating the need for further selective breeding. 36
When such asexual reproduction is not possible, the seeds from select hybrid plants
are cultivated to improve future crops. Hybrid seeds have been instrumental in doubling
United States corn yields since World War II.j7 Nearly all commercially grown crops are
hybrid; for example, corn and tomato hybrids bear larger fruit than their parent stock.38 In
commercial agriculture, hybrids help ensure stable yields, predictable growing cycles,
increased pest and disease resistance, and consistent oil content.
In the 1960s, when food prices reached historically high levels and concern peaked
regarding an impending global famine, an important project used hybridization followed by
"hybrid vigor.
1
' Hybrid, Encarta 98 ENCYCLOPEDIA (Microsoft, 1997).
Pardee, supra note 10.
35
Id.
Grafting is the process by which the shoot or bud of one plant or tree is inserted into the stem or
trunk of another, where it continues to grow, becoming a permanent part. Id. The advantage of a plant
propagated by grafting is that all resultant plants are identical. Id. The grafting technique has been used since
the nineteenth century, when the root grafting of vintage wine stocks began. Brown, supra note 12 at D-l-5.
Commonly grafted plants include hybrid tea roses, and most fruit trees, including apple and citrus.
37
Pardee, supra note 10. Yield represents the total products actually obtained from given raw
materials, usually expressed as a percentage of the amount theoretically obtainable. WEBSTER'S NEW WORLD
Dictionary, supra note - at 1649.
38
Hybrid, supra note 14.
II
selective breeding to increase food production and the quality of wheat and rice crops.39 I he
Green Revolution, led by American agriculturalist Norman Borlaug, developed a strain of
wheat incorporating favorable genes from different strains of wheat found in other regions
of the world. 40 This research created a superior wheat variety which is still grown in many
of the least developed countries. 41 For example, as a result of this variety of hardy wheat,
Mexican wheat production quadrupled over a twenty year period.42 Norman Borlaug was
awarded the Nobel Peace Prize in 1970, recognizing the important role increasing the
world's food supply plays in furthering the world peace.43
C. Genetic Engineering: the Science of Genetically Modified Organisms
Twenty-five years ago, an entirely new technology emerged in the field of genetics.
Genetic engineering is "the alteration of an organism's genetic or hereditary material to
eliminate undesirable characteristics or to produce desirable new ones."44 In 1973,
researchers Stanley Cohen of Stanford University and Herbert Boyer from the University of
California at San Francisco completed the first documented gene transfer. 4 " Although man
had been using hybridization and selective breeding methods for thousands of years, this
39
Levine, Biotechnology', supra note 13.
40 KLUG AND CUMMINGS, supra note 7 at 13.
41
Id.
42
Dunn, supra note 29 at n. 3; citing KlNGSLEY R. STERN, INTRODUCTORY PLANT BIOLOGY 247(4th
ed. 1988).
43
Id.
Levine, Genetic Engineering, supra note 13.
Dunn, supra note 29 at 149.
12
research represented the first successful effort to quickly, permanently and directly change
the genetic code of an organism. A new field of science was born, genetic engineering, and
a new type of organism was created, the transgenic organism or the genetically modified
organism (GMO). 46
This technology is sometimes called recombinant DNA or gene splicing.47 The term
recombinant DNA refers to the creation of a new association between DNA molecules or
segments that are not found together naturally.48 Gene splicing involves the direct transfer
of specific genetic material to a different organism; recombinant DNA technology essentially
alters an organism's traits by changing its protein makeup.44 While hybridization technically
produces recombinant DNA, that term is reserved for those DNA molecules produced by
joining segments from different biological sources.50
6 A transgenic organism is "[a]n organism whose genome has been modified by the introduction of
external DNA sequences into the germline." KLUG AND CUMMINGS, supra note 7 at Glossary B-l 8. Levine's
article provides a brief synopsis of genetic engineering techniques:
In genetic engineering, scientists use restriction enzymes to isolate a segment of
DNA that contains a gene of interest - for example, the gene regulating insulin
production. A plasmid extracted from its bacteria and treated with the same
restriction enzyme can hybridize with this fragment's "sticky" ends of
complimentary DNA. The hybrid plasmid is reincorporated into the bacterial cell,
where it replicates as part of the cell's DNA. A large number of daughter cells can
be cultured and their gene products extracted for human use.
Levine, Genetic Engineering, supra note 13.
Id. The first recombinant human gene licensed for therapeutic use was human insulin, available
in 1 982. KLUG AND CUMMINGS, supra note 7 at 430.
48 KLUG AND CUMMINGS, supra note 7 at 383. In more precise scientific terms, recombinant DNA is
a "DNA molecule formed by the joining of two heterologous molecules. Usually applied to DNA molecules
produced by in vitro ligation of DNA from two different organisms." Id. at Glossary, B-l 5.
Levine, Genetic Engineering, supra note 13.
?0 KLUG AND CUMMINGS, supra note 7 at 383.
13
A brief introduction into the science and procedure behind this genetic alteration is
essential to understanding the risks and potential benefits of genetically modified products:
Recombinant DNA technology uses techniques
developed from the biochemistry of nucleic acids coupled
with genetic methodology originally developed for the study
of bacteria and viruses. The basic procedure involves a series
of steps:
1
.
DNA fragments are generated by using enzymes
called restriction endonucleases that recognize and cut
DNA molecules at specific nucleotide sequences.
2. These segments are joined to other DNA
molecules that serve as vectors. Vectors can replicate
autonomously and thus facilitate the manipulation and
identification of the newly created recombinant DNA
molecule.
3. The vector, carrying an inserted DNA segment, is
transferred to a host cell. Within this cell, the
recombinant DNA molecule composed of the vector
and the inserted DNA segment is replicated,
producing dozens of identical copies, known as
clones.
4. The cloned DNA segments can be recovered from
the host cell, purified and analyzed.
5. Host cells, containing recombinant DNA pass this
on to all progeny cells, all carrying the cloned
sequence.
6. Potentially, the cloned DNA can be transcribed, its
mRNA translated, and the gene product isolated and
studied.-'
51
Id.
14
This is the technology used in the trans-specific transfer of genes in plants/ 2 It is
important to note from these steps that DNA in most cases cannot be transferred directly
from its original organism, the donor, to the recipient, the host. 53 Instead, the donor DNA
must be cut and recombined with a matching fragment of DNA from a vector, the organism
capable of carrying the donor DNA to the host. 54 The host organism is often a rapidly
multiplying bacterium, a microorganism, which serves as a factory where recombinant DNA
can be duplicated or cloned in large quantities. 55 The subsequently produced protein can then
be removed from the host, purified, and used as a genetically engineered product in humans,
animals, plants, or other bacteria or viruses. 56 The naked DNA can then be directly
introduced into an organism either by injection into the cell wall of plants or into the
fertilized egg of an animal. 57 Plants and animals which develop from these injected cells are
transgenic organisms. 58
52
Id.
Levine, Genetic Engineering, supra note 13.
54
Id.
55
Id.
56
Id.
57
Id.
58
Id.
15
I). Uses for Transgenic Organisms
Recombinant DNA techniques were originally developed for research purposes, to
further the understanding of gene organization and regulation of expression. S9 The
commercial application of this technology, particularly in plants and agriculture is the focus
of the current trade debate. The Recombinant DNA technique has been used in animals and
plant to increase food production, in industry, and in medical applications.60 Genetically
modified plants can be produced to be internally pest or disease resistant, to tolerate specific
chemicals, such as herbicides, to improve nutritional quality or commercial performance.
Currently under development or at the field trial stage are genetically engineered plants
which include a variety of characteristics:
fungal resistance
bacterial disease resistance
modified oil content
modified carbohydrate content
protein improvements
amino acid modifications
fiber modifications
enhanced vitamin content
enhanced yield
production of pharmaceutical proteins
biopolymers (plastics which can be produced from
plants
rather than petroleum)61
KLUG AND CUMMINGS. supra note 7 at 430.
60
Id.
Brown, supra note 12 at D- 1-11. This non-exhaustive list bears the Monsanto logo, and may
indicate the biotechnology products under development at Monsanto.
16
In the United States. 1,300 companies are involved in some form of biotechnology
research, testing, or production/' 2 There are currently thirty transgenic plants available in the
United States. 63 The United States Department of Agriculture (USDA) has approved fifteen
thousand field trials of genetically engineered plants/' 4 Approximately one-third of the
United State's 1998 soybean harvest was produced from genetically modified seeds, as was
one-forth of the United State's 1998 corn harvest. 65 Worldwide, more than thirty million
acres of commercial, genetically modified crops were planted in 1997. 66
Proponents of this technology "hail it as the solution to everything from soil erosion
to world hunger."67 Indeed, recombinant DNA techniques are used in a wide range of
applications. Insulin for diabetics was among the first medical applications. A potato has
been redesigned as a weapon against cholera; the vegetable has been genetically engineered
to carry a vaccine against the intestinal infection.68 Even opponents of the technology for
62
Id. at D- 1-25.
Hart, supra note 3, quoting U.S. Department of Agriculture spokesman Quentin Kubicek.
Id. Between 1986 and 1997, more than 2,000 field trials involving genetically modified plants were
conducted in the natural environment Kathleen Lennon, Note, Government's Udder Disregard for a
Consumer 's Right to Information on RBST: Mandatory Labeling ofMilk Products Should he Allowed, 22 VT.
L. REV. 433 (1997); citing Maurizio G. Paoletti and David Pimentel, Genetic Engineering in Agriculture and
the Environment: Assessing Risks and Benefits, BlOSCIENCE, October 1, 1996, at 665, available in Westlaw
at 1996 WL 9002403.
5 Jimmy Carter, Nothing to Fearfrom Genetically Altered Plants, SEATTLE POST-INTELLIGENCER,
August 27, 1998, available in Westlaw at 1998 WL 4303824.
Brown, supra note 12 at D-l-25.
Brandon Mitchener, Tomato Wars: Safeway, Sainsbury's Say Novel Paste Hits the Spot in
Britain.THE WALL STREET JOURNAL EUROPE, November 16, 1998, available in Westlaw at 1998 WL-WSJE
21154161.
Brown, supra note 12 at D- 1-5 quoting Robert Cook, Sour Cream, Chives, Vaccine? Potatoes
altered to Fight Cholera, NEWSDAY, February 27, 1998.
17
agricultural applications laud the achievements of recombinant DNA techniques in medical
applications.
69
In agricultural applications. Dr. Norman Borlaug leads a program in twelve African
nations, bringing genetically engineered plants and other modern farm technology to increase
yield and reduce pesticide use. 70 Of particular importance in many developing nations,
certain genetically engineered seeds are designed to withstand severe drought. The
International Rice Research Institute in the Phillippines has developed a new strain of super
rice, which has the potential to increase yields twenty-five percent.7 ' This production
increase would generate an additional 100 million metric tons per year, enough to feed 450
million people. 72 The International Center for Improved Maize and Wheat in Mexico has
engineered several improved of corn designed to increase yield forty percent. 73
In wider commercial applications, bio-engineered herbicide and pest resistant
varieties are available for many common commodity crops. In 1997, Monsanto offered
(S9 HRH Prince Charles, The Prince of Wales, Seeds of Disaster, THE Daily TELEGRAPH, June I
1998, entailable in www.princeofwales.gov.uk.
70
Carter, supra note 6. Borlaug's program has helped quadruple farmer's production of basic food
grains including wheat, corn, sorghum, millet and rice. This "grass roots" program is called SG 2000, which
works with heads of state and agricultural departments "to share agricultural techniques with 600,000 small-
scale farm families. Jimmy Carter, Africa Needs Western Agriadtural Technology, INTERNATIONAL HERALD
TRIBUNE, November 6, 1997.
Brown, supra note 12 at D- 1-17.
72
id.
73
Id. These corn varieties could be grown on marginal land under difficult growing conditions. If
widely used, these corn strains could feed an additional fifty million people per year. Id.
IX
soybeans, corn, canola,74 corn, potatoes, and two cotton varieties.
7S
Other biotechnology
companies marketed similar, competing products. These are the crops at the heart of the
trade and labeling dispute. These arc the crops which enter the food chain and are subject
to human and animal consumption.
In Europe, canola is known as rapeseed.
Brown, supra note 12 at D-l-10. Researchers are working on protection for alfalfa, canola,
cantaloupe, corn , cucumbers, grapes, potatoes, soybeans, squash, and tomatoes from viral disease. Id. at D-l-
17. Experiments are working on genes to produce fungus resistance in peppers, potatoes and tomatoes, hi
The Monsanto RoundUp Ready Soybeans are engineered to tolerate the company's most popular herbicide.
RoundUp.
II. The Current Labeling Crisis
Ut quod all cihus est aliisfuat acre venerium.
What is food to one is to others bitter poison. 76
Lucretius
A. The Criticisms of GMOs
Genetically modified (GM) crops are presented as an
essentially straightforward development that will increase
yields through techniques which are merely an extension of
traditional methods of plant breeding. I am afraid I cannot
accept this.
The fundamental difference between traditional and
genetically modified plant breeding is that, in the latter,
genetic material from one species of plant, bacteria, virus,
animal or fish is literally inserted into another species, with
which they could never actually breed. The use of these
techniques raises, it seems to me, crucial ethical and practical
considerations.
I happen to believe that this kind of genetic
modification takes mankind into realms that belong to God,
and to God alone. Apart from certain highly beneficial and
special medical applications, do we have the right to
experiment with, and commercialise, the building blocks of
life? We live in an age of rights - it seems to me that it is
time our Creator had some rights too. 77
In the above passage. HRH Prince Charles, The Prince of Wales, explains his
opposition to the use of genetically modified products. As England's most famous organic
76
Titus Lucretius Carus, De Rerum Natura (On the Nature of Things) (W.H.D. Rouse
translation, 3d ed. 193 1 ), line 637, page 292; also cited in Julie Cromer, Sanitary- and Phytosanitary Measures:
What they could mean for Health and Safety Regulations under GATT, 36 HARV. INT'L L.J. 557. This phrase
may also be translated as "what is meat to one is to others rank poison. Rouse, infra, page 293. Some Classical
scholars question the wordfuat in this quotation. Conversation with Professor Alan Watson. Professor of Law,
University of Georgia, December 10, 1998.
HRH Prince Charles, The Prince of Wales, Seeds ofDisaster, supra note 5.
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fanner at his 1 lighgrove Farm in Gloucestershire, his aversion is hardly surprising. I lis views
are widely held in Europe where mandatory labeling regulations have been adopted
governing some genetically modified products. This issue is highly charged in several
European countries. A recent survey revealed that seventy-seven percent of those polled
objected to testing genetically modified crops in the United Kingdom.78
In 1997. the number of acres planted with biotechnology crops increased six hundred
percent to thirty million acres.79 This has brought increased focus on the potential hazards
of genetically engineered crops. As one interested party noted. "[Biotechnology in food
evokes controversy, skepticism, excitement, hope, and even fear."8) Opposition to genetic
engineering can be heard from radical and mainstream voices, leading one supermarket
executive to proclaim, "genetically modified ingredients are probably the most significant
and potentially dangerous development this century."81 Perhaps even more shocking than
this statement, "ecofeminist." Dr. Vanada Shiva has declared. "Monsanto is the worst global
terrorist."
82
70
Zac Goldsmith. Who are the Real Terrorists?, THE ECOLOGIST, September 1, 1998, available in
Westlavvat 1998 WL 12575451.
79
Brown, supra note 12 at D- 1-17 citing Biotechnology: A Progress Report and Look Ahead.
Feedstuffs, Information Access Company, August 1 1. 1997.
Steve Dwyer, Amber Waves ofGreen, PREPARED FOODS, March 1 . 1 998, quoting John Becherer,
CEO of the American Soybean Board, mailable in Westlaw at 1998 WL 13495608.
81
Frank Furedi, Succumbing to Green Scare Tactics, THE WALL STREET JOURNAL - EUROPE,
November 23, 1998, available in Westlaw at 1998 WL 21 154774, citing Malcolm Walker, chief executive of
the British food chain Iceland. This statement must be considered hyperbole in comparison to the atomic
bomb, also developed this century.
" Pang Hin Yue, Human Rights and Food Security, THE NEW STRAIGHTS TIMES, November 24.
1 998, entailable in Westlaw at 1 998 WL 2 1 90025 1 . Dr. Vandana Shiva is the director of Research Foundation
for Science, Technology and Ecology, based in India. She blames many of the crises of southeast Asia on
food. In particular, "Diversity has been taken over by monoculture— not just in farming, but also the type of
food consumed" Id. Much of this results from the fact that five transnational corporations control over sevety-
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Several specific concerns have been raised in opposition to genetically modified
products. Some opposition is clearly emotionally charged, such as referring to genetically
modified products as "Frankenstein Food."83 Opponents and skeptics of genetically modified
products voice legitimate concerns in two areas. First, critics voice the concern that the
'"technology is unproven."84 The risks and potential harm from using this type of
biotechnology are unknown and potentially great. A related, but more specific concern
involves threats to "biological diversity
"85
caused by the introduction of theses engineered
species into the environment.
A primary concern involves gene flow in plants, or the risk of "crops becoming
weeds."86 In theory, GM plants, such as Bt corn which is bred for specific pest resistance,
could gain a significant advantage in the environment over other species, overwhelming the
five percent of the world food supply. Her criticism singles out Monsanto because it is the it is the world's
largest supplier of agrochemicals and genetically engineered foods. Id.
83
Ferudi, supra note 81. Also included in this radical opposition category must be the vigilante
labeler. In England, a food protestor made her own labels reading, "contaminated with genetically-engineered
soya," and placed them on packages of Batchelor's Beanfeast. She was charged with food tampering, but those
charges were later dismissed. Bibi van der Zee, Label warfare Slapping stickers on Food Packages to warn
ofGenetically Modified Soy was not a Crime, THE GUARDIAN, August 27, 1998, available in Westalw at 1 998
WL 18663295.
84 HRH, Prince Charles, the Prince of Wales, Speech Presented at the 1998 Soils Association Organic
Food Awards, London, October 28, 1998, text available in www.princeofwales.gov.uk. Countering against
this "unproven" theory is the fact that recombinant DNA techniques have been available and tested by
scientists for more than twenty years. See, Henry I. Miller, Japan shouldn 't Fear Thick-Skinned Tomatoes,
The Asian Wall Street Journal, November 23, 1998, a\>ailable in Westlaw at 1998 WL 22041498.
Biological Diversity or biodiversity is defined as "the variability among living organisms from all
sources including, inter alia, terrestrial, marine and other aquatic ecosystems and the ecological complexes of
which they are part; this includes diversity within species, between species and of ecosystems." Convention
on Biological Diversity, June 5, 1992, Article 2, supra note 30; full text and related documents available in
www.biodiv.org
Brown, supra note 12 at D- 1-1 8.
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local environment." This concerns people on both sides of the issue, because the damage
resulting from the extinction of a single species could be very great.88
Another concern is known as outcrossing. This occurs when transgenic plants breed
with wild species. The issue here is the same as that for gene flow; a wild variety of plant,
enhanced by a pest or disease resistant gene, could be introduced into the wild and choke out
other species.
84 Opponents of bioengineered species claim evidence that GM crop plants are
capable of interbreeding with their wild relatives, creating new weeds with inherent
resistence to the herbicide and contaminating other crops. 90 There are also possible negative
effects of plant-intended insecticides on unintended targets. Opponents cite two examples
where pesticide-producing plants have killed beneficial predators as well as pests:
. . . inserting a gene from a snowdrop into a potato made the
potato resistant to greenfly, but also killed ladybirds feeding
on the greenfly. And lacewings, a natural predator of the corn
borer and food for farmland birds, died when fed with pest
insects raised on GM maize. 91
Finally, there is the ubiquitous concern for the ecosystem: how will transgenic plants
affect not only their intended targets but also other critical elements of the environment
87
Id
88 Many wild or native species plants offer immense potential benefits to mankind. The Pacific yew
plant is used in the cancer treating drug, taxol. Which species might offer a cure for AIDs, epilepsy,
hemophilia, cystic fibrosis or other disease cannot be determined; therefore, protection of all species from
extinction is a vital concern.
89
Brown, supra note 12 at D- 1-1 8.
90 HRH Prince Charles, The Prince of Wales, Seeds of Disaster, supra note 5. "Modified genes from
a crop ofGM rape were found to have spread into a conventional crop more than a mile away. The result is
that both conventional and organic crops are under threat." Id.
91
Id
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including microbes, bacteria and soil.92 The main problem in making a risk-benefit analysis
of genetically modified products is the objective nature of the research. Most of the research
on the effects of transgenic plants on the environment is performed by parties interested in
achieving a particular result. This is true whether the study is performed (or funded) by a
transnational corporation or an environmental agency. Is there sufficient, reliable data to
determine the safety of introducing genetically modified products into the environment and
human food chain?
B. European Labeling Regulations
As noted above, consumer objection to genetically modified products has been most
obvious in the European Union, resulting in two Regulations and a Directive. 9, Regulation
1813/97 requires specific labels on food and food ingredients produced from genetically
modified soybeans and corn:
1. Any characteristic which renders the food or food
ingredient equivalent to an existing food or food ingredient;
2. The presence of a material which is not present in existing
foodstuffs and which may have health implications;
3. The presence of any material not present in existing
foodstuffs or equivalent which gives rise to ethical concerns;
and
07
Brown, supra note 12 at D- 1-18.
93
Regulation 258/97 Concerning Novel Foods and Food Ingredients, 1997 O.J. (L 43) 1 : Regulation
1813/97 Concerning Compulsory Labeling of Certain Foodstuffs Produced from Genetically Modified
Organisms. 1997 O.J. (L 257) 7; Council Directive 90/220/E.E.C. Deliberate Release into the Environment
of Genetically Modified Organisms, 1990 O.J. (L 117)25.
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4. The presence of a GMO listed in a lengthy annex. 94
Although British Food Minister Jeff Booker describes the labeling regulations as "a
victory for consumers," environmentalists in Europe argue that this label is ineffective and
meaningless.95 As one author noted, "[C]onsumers attempting to identify food altered by the
wonders of gene technology are bamboozled by the current labelling arrangements."^
Consumer groups opposed to genetically modified foodstuffs contend that perhaps ninety-
five percent of products actually containing GM corn and soybeans will not be labeled under
the Regulations. 97 Any product in which no genetic material, or DNA protein, is present is
not required to be labeled. This includes oils, lecithins, starches and many flavorings.
Two European Union Member States, Austria and Luxembourg, decided that the
labeling Regulations were insufficient to protect their citizens and decided to ban the import,
use and sale of genetically modified products.98 In doing so, these countries argued that even
as a Member of the European Union, each state maintains the sovereign right to protect the
health and safety of its citizens.
These restrictions on genetically modified products present serious trade issues. As
explained below, these mandatory labeling laws may be ineffective in consumers' minds, but
1997 O.J. (L 257) 7. An example of an ethical concern would be the introduction of a pig gene to
corn or soybeans. Both vegetarians and observant Jews would want to know about the presence of such matter
in their food to make an informed decision prior to consumption.
5
Kevin O'Sullivan, Foodfor Thought, THE IRISH TIMES, November 2, 1998, mailable in Westlaw
at 1998 WL 13630065.
96
Id.
97
Id.
98
Nyaguthii Chege, Comment, Compulsory Labeling ofFood Producedfrom Genetically Modified
Soya Beans and Maize, 4 COLUM. J. EUR. L. 179 (1998).
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they almost certainly violate the GATT/WTO rules. The import bans have been challenged
within the European Union itself, but one thing is very clear, the debate over genetically
modified foodstuffs and their safety will continue for many years.
III. GATT/WTO Rules
A. General Provisions
Tension between free trade and environmental protection is always present. When
establishing the World Trade Organization in 1994, participants in the Uruguay Round
recognized the importance of environmental protection in the Preamble to the WTO
Agreement:
Recognizing that their relations in the field of trade and
economic endeavor should be conducted with a view to
raising standards of living, ensuring full employment and a
large and steadily growing volume of real income and
effective demand, and expanding the production of and trade
in goods and services, while allowing for the optimal use of
the world's resources in accordance with the objective of
sustainable development, seeking both to protect and preserve
the environment and to enhance the means for doing so in a
manner consistent with their respective needs and concerns at
different levels of economic development ..."
Mandatory labeling schemes do not pose trade barrier concerns if they relate directly
to product characteristics, such as product safety or performance quality requirements. 100
Imports may be subject to restrictions, as long as the two cardinal rules of the GATT system
99
Agreement Establishing the World Trade Organization, Preamble, reprinted in JOHN H. JACKSON
ET AL., LEGAL PROBLEMS OF INTERNATIONAL ECONOMIC RELATIONS (third edition, 1995), Document
Supplement, page 3; also, 33 I.L.M. 1 145.
Elliot B. Staffin, Trade Barrier or Trade Boon? A Critical Evaluation ofEnvironmental Labeling
and its Role in the 'Greening" of World Trade, 21 COLUM. J. ENVTL. L. 209, 235 (1996).
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are met: Most Favored Nation (MFN) and National Treatment. 101 GATT article I sets forth
the general, guiding MFN principles:
... any advantage, favour, privilege or immunity granted by
any contracting party to any product originating in or destined
for any other country shall be accorded immediately and
unconditionally to the like product originating in or destined
for the territories of all other contracting parties. 102
The National Treatment principle seeks to prevent the erection of non-tariff barriers
to trade and other forms of disguised discrimination. Article III also addresses the treatment
of like products:
The products of the territory ofany contracting party imported
into the territory of any other contracting party shall be
accorded treatment no less favourable than that accorded to
like products of national origin in respect of all laws,
regulations and requirements affecting their internal sale,
offering for sale, purchase, transportation, distribution or
use.
103
Thus, in determining whether labeling schemes are compatible with the overriding
principles of the GATT, MFN and National Treatment, the determination of whether
genetically modified products are "like products" within the meaning of those provisions is
critical. In many ways, genetically engineered products are virtually indistinguishable from
101
Id.
102
' General Agreement on Tariffs and Trade, Article 1(1),reprinted in JOHN H. JACKSON ET al..
Legal Problems of International Economic Relations (third edition, 1995), Document Supplement, page
17.
103
Id. at article 111(4).
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their traditional counterparts.
104 They do not taste different; their nutritional value is
generally identical; their appearanee is the same. In processing, DNA is often destroyed,
making it impossible to distinguish, even with scientific testing, which product is made from
genetically modified materials. 105 If forced to defend its mandatory labeling regime, the
European Union would have a very steep hurdle to prove genetically modified products are
not "like products" in relation to their traditional counterparts within the meaning of GATT
articles I and III.
Within the GATT, one exception is a possible defense to the labeling schemes -
article XX(b):
Subject to the requirement that such measures are not applied
in a manner which would constitute a means of arbitrary or
unjustifiable discrimination between countries where the
same conditions prevail, or a disguised restriction on
international trade, nothing in this Agreement shall be
construed to prevent the adoption or enforcement by any
contracting party of measures:
...(b) necessary to protect human, animal or plant life or
health.
106
To defend an import restriction or mandatory labeling requirement under article
XX(b), the restricting country would have to prove the very difficult burden, "necessary."
The importance of the like product analysis is discussed infra in section III(D). The European
Union would have to show, on the basis of scientific data, that genetically modified products are not
substantially equivalent to their traditional counterparts.
See, e.g., Sarah Hall, Genetic Label "con to trick consumers, " THE GUARDIAN, September 1,
1998, available in Westlaw at 1998 WL 18662918. The European labeling rules exempt products where no
DNA remains in the final product, such as lecithins and oils. DNA is a protein, and the process which
produces, for example, soybean oil, removes (destroys) the protein, so their is no DNA available in the final
product under current testing methods to detect recombinant DNA or gene splicing.
General Agreement on Tariffs and Trade. Article I( 1 ),reprinted in JACKSON, supra note 1 02 at
Document Supplement, page 45.
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In the second Tuna-Dolphin case, the GATT panel defined the term "necessary" under article
XX(b) very narrowly. 107
The GATT panel noted that in ordinary usage, "necessary" meant "no alternative
existed." 108 In other words, was an alternative measure reasonably available to the state that
was either consistent with GATT provisions or not as inconsistent as the measure used? To
be "necessary" and. thus, a valid article XX exception, the measure must be, "among the
measures reasonably available to it, that which entails the least degree of inconsistency with
other GATT provisions." 109 For a country to rely on article XX(b) as an exception, the
measure, which is otherwise violative of GATT, must be the least inconsistent, reasonable
alternative, and must be necessary to protect human, animal or plant life. This has proven
an impossible standard to meet.
B. The Sanitary and Phytosanitary Agreement
1. The SPS provisions
The SPS Agreement, not the Technical Barriers to Trade Agreement, governs
questions of food safety and human, animal and plant life. 110 Specifically, the SPS
General Agreement on Tariffs and Trade: Dispute Settlement Panel Report on United States
Restrictions on Imports of Tuna. June, 1994, reprinted in 33 I.L.M. 839, 896-897.
108
Id. at 896.
109
Id. at 897.
See, Agreement on Technical Barriers to Trade, article 1 .5. reprinted in JACKSON, supra note 94,
Document Supplement at 150 which states, "The provisions of this Agreement do not apply to sanitary and
phytosanitary measures as defined in Annex A of the Agreement on the Application of Sanitary and
Phytosanitary Measures."
Annex A defines sanitary or phytosanitary measures as follows:
Any measure applied:
30
Agreement provides an authoritative interpretation for the proper applieation ofGAT1 article
XX(b) , s exception for measures "necessary to protect human, animal or plant life or
health."
1
" Among its laudable goals is improving the "human health, animal health and
phytosanitary situation in all Members."" 2 Additionally, the SPS Agreement is designed to
create binding rules on the application of these health and safety measures and reduce the
negative impact such measures can have on trade.
Perhaps most important, the SPS Agreement requires that WTO Members
"harmonize sanitary and phytosanitary measures on as wide a basis as possible."" 3 Members
must base these measures on international standards, guidelines and recommendations." 4
Standards in individual Member States may afford greater protection than would be achieved
using the international standards, but only if there is scientific justification. 1 " Political
pressure and consumer concern are not sufficient. Further, if Members use more stringent
- to protect animal or plant life or health within the territory of the Member from risks
arising from the entry, establishment or spread of pests, diseases, disease carrying organisms
or disease-causing organisms;
- to protect human life or health within the territory of the Member from risks arising form
diseases carried by animals, plants or products thereof, or from the entry, establishment or
spread of pests; or
- to prevent or limit other damage within the territory of the Member from the entry,
establishment or spread of pests.
General Agreement on Tariffs and Trade, article XX(b), supra note 102; also, Dale E. McNiel,
The First Case Under the WTO 's Sanitary and Phytosanitary Agreement: the European Union 's Hormone
Ban, 39 Va. J. INT'L L 89, 95 (1998).
1 1 2
Agreement on the Application of Sanitary and Phytosanitary' Measures, Preamble.
113
Id. at Article 9.
1,4
Id.
115
Id. at Article 11.
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sanitary measures, they must be based on a scientitle risk assessment of the potential harm
to humans, animals or plants, while at the same time eonsidering the objective of minimizing
negative trade effects. 116 "Members shall ensure that such measures are not more trade
restrictive than required to achieve their appropriate level of protection." 117
For food safety, the applicable standards, guidelines and recommendations are those
established by the Codex Alimentarius Commission." 8 For matters not covered by Codex
standards, the International Office of Epizootics, or the Secretariat of the International Plant
Protection Convention, appropriate standards promulgated by other international
organizations open for membership to all members may be utilized.' |4 Problems arise with
new technology because international organizations are slow to promulgate new standards,
guidelines and recommendations. This leaves Member states reliant on their own standards,
impeding the harmonization of such measures. Both Canada and the United States have
expressed doubts about the scientific basis behind Europe's labeling regulation. 120 New
technologies, like genetically modified products, are often the subject of trade disputes. In
these disputes, often there is no international standard. Each side is then free to argue that
a measure is necessary to protect health, or. in the alternative, that a measure is nothing more
than disguised protectionism, a trade barrier masquerading as environmental protection.
116
Id. at Articles 16-23.
117
Id at Article 22.
118
Id. at Annex A(3).
119
Id.
120
John Zarocostas, US, Canada question EU Rules on Genetically Altered Product Labels, JOURNAL
OF COMMERCE, September 18, 1998, mailable in Westlaw at 1998 WL 20943071.
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2. Codex Alimcntarius Commission Standards
One important aspect of the Uruguay Round and its resulting SPS agreement was the
adoption of mandatory standards for food safety. The WTO settles agricultural and food
trade disputes using the Codex Alimentarius Commission standards, which are constantly
being established and reviewed. 121 The Codex Alimentarius Commission was founded in
1962 as a joint venture between the World Health Organization and the United Nations food
and Agriculture Organization. 122 Codex sets international food standards, with the dual goal
of protecting consumer safety and facilitating trade. Under the 1 947 GATT system, Codex
standards were merely recommended. The WTO made the use of these standards as
mandatory; they are the standards used to settle trade disputes in the WTO. The Codex
standards thereby became the presumptive international standards for food safety and
labeling. 12j As one commentator explained, 'This gave real force and meat to Codex
standards." 124
Codex standards cover a vast range of topics, affecting raw materials and processed
products. Issues covered by Codex standards include the following:
food additives
food labeling
pesticide residues
analysis and sampling methods
oils and fats
1 2
1
Juliet Zavon, World Trading, presentation from 1998 American Agricultural Law Association
Conference (Columbus, Ohio, October 23-24, 1998), program materials, page E-2-3.
122
Id.
123
Lucinda Sikes, FDA 's Consideration ofCodex Alimentarius Standards in Light ofInternational
Trade Agreements, 53 FOOD & DRUG L.J. 327 (1998).
Zavon, supra note 1 16 at E-2-3.
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cereals
food and meat hygiene
contaminants
veterinary drug residues
food import/export inspection systems
milk and milk products
fresh and processed fruits and vegetables
nutrition/foods for special diets 125
Codex also issues "Guidelines,' 1 which, unlike standards, are recommendations and
not binding. Such guidelines are widely used in settling trade disputes. Codex is working
on standards for the approval and labeling of biotechnology products. The current indication
is that Codex will adopt the approach used in the United States, which uses existing
standards and adapts them to new technologies. At its May, 1998, meeting, the Codex
Committee rejected mandatory labeling of genetically modified organisms except those
containing certain allergens like peanuts. 126
C. Do the labeling schemes run afoul of the existing legal framework?
Europe's labeling rules would likely fail if challenged in a WTO Dispute Settlement
Panel. Looking at the wording of the Regulation, labeling is required when the presence of
a material "may have health implications. ,M 27 This standard falls short of that required under
the Article XX(b) exception and the SPS Agreement. These Agreements will uphold
125
Id.
' Anachalee Kongrut, Genetic Engineering, BANGKOK POST, November 30, 1998, available in
Westlaw at 1 998 WL 1 72 1 1 395.
" 1997 O.J. (L 257) 7. The clauses regarding ethical considerations would probably also fail if
challenged in the WTO.
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measures inconsistent with other GAIT provisions only to the extent necessary to protect
human, animal or plant health.
This regulation not only impinges on trade, but with it the European Union is
attempting to enforce domestic environmental standards beyond its territorial limits. This
also violates GATT practice. Environmental regulations which have extraterritorial impact
on trading partners have almost universally been struck down, under both the GATT and
WTO. The United States has lost in three similar disputes - - Tuna/Dolphin I 128 and II 129
,
and more recently, the Shrimp and Turtle case. 130 The European Union's ban on beef raised
using the growth hormone, rBST, was also struck down after a nine-year dispute. 131
Because Codex has decided against mandatory labeling of genetically modified
organisms, the European labeling laws, as well as the import bans of Austria and
Luxembourg, would almost certainly be struck down in a WTO dispute panel. The
Europeans would have to prove either that the genetically modified goods were not like
products within the meaning of article 1(1) and article 111(4), or that there was a legitimate
health and safety concern authorizing an article XX(b) exception. As the Tuna/Dolphin.
Beef Hormone and Shrimp cases illustrate, article XX(b) exceptions are not granted. The
1 ''S
General Agreement on Tariffs and Trade: Dispute Settlement Panel Report on United States
Restrictions on Imports of Tuna. August 16, 1991, reprinted in 30 I.L.M. 1594.
129
General Agreement on Tariffs and Trade: Dispute Settlement Panel Report on United States
Restrictions on Imports of Tuna, June, 1994, reprinted in 33 I.L.M. 839.
United States— Import Prohibition of Certain Shrimp and Shrimp Products, October 12, 1998.
available in Westlaw at 1998 WL 720123 (W.T.O.).
For recent articles detailing the WTO BeefHormone case, see, Michele D. Carter, Selling Science
under the SPS Agreement: Accommodating Consumer Preferences in the Growth Hormones Controversy, 6
MINN. J. GLOBAL TRADE 625 (1997); Dale E. McNiel, The First Case Under the WTO's Sanitary- and
Phytosanitary Agreement: the European Union's Hormone Ban, 39 Va. J. INT'L L 89 (1998); Lisa Seilheimer.
The SPS Agreement Applied: the WTO Hormone BeefCase, 4 ENVT. Law. 537(1 998).
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scientific evidence would have to be overwhelmingly against genetically modified products
to justify an article XX(b) exception. The standard set by the phrase, "necessary to protect
human, animal or plant life or health" 132 has thus far not been met in a GAIT or WTO
decision.
This difficult standard may partially explain why large governments, including the
European Union and the United States, often ignore WTO rulings. The lack of a real
enforcement mechanism is another reason. However, if these powerful Members continue
to ignore decisions and resort to self-help measures like export subsidies, the overall
structure of the WTO is weakened. The United States has suggested that it will seek other
remedies rather than halt its ban on shrimp collected using turtle harming methods. The
European Union has also announced that it has no intention of halting its ban on hormone
treated beef, but it will "carry out further risk assessment.
"
133 While the United States has
announced that it will seek compensation for the lost exports, 134 the attitude is still quite
troubling for the future effectiveness of the WTO. All Members from the smallest Caribbean
Island to the largest and most powerful states should see the WTO decisions and agreements
as binding, not as optional negotiating weapons.
The reality is, therefore, that the United States will likely not bring a complaint
regarding the labeling laws before the WTO. When asked by Sir Leon Brittan, European
Union Vice President for External Affairs, if the United States planned to complain about
General Agreement on Tariffs and Trade, article XX(b).
US warns EU over clearancefor GMMaize, AGRA EUROPE, June 19, 1998 available in Westlaw
at 1998 WL 10845040.
134
Id.
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Europe's policies regarding genetically modified products, United States I rade
Representative Charlene Barshefsky firmly said, "No."135 A complaint before the WTO
"would take too long; the U.S. might impose unilateral sanctions." 136 If such unilateral
action were taken by the United States, this, too, would violate the GATT/WTO rules, but
that may be a risk the United States is willing to bear, at least as a threat to encourage a
desirable settlement of the genetically modified organism trade dispute. The United States
annually exports $286 million in corn to Europe. 137 Total trade between the United States
and Europe is valued at 250 European Currency Units per year. 138 Negotiated, diplomatic
solutions to trade issues are in both parties' interest. Early in 1999, a new round of
multilateral trade negotiations for the agriculture sector is scheduled. Biotechnology and
Genetically Modified Organisms will be vigorously debated, contentious topics.
D. Equivalency and Labeling: When Labels are Appropriate
One of the primary problems in trading biotechnology products is the acceptance of
the exporting country's safety standards. In the United States, at least five federal agencies
have regulatory jurisdiction over various aspects of genetic engineering. 1 j9 In Europe, which
1 15
Robert S. Greenberger, Trade Feuds between U.S., Europe Rise, THE Wall STREET JOURNAL,
July 25, 1997
136
Id.
137
U.S. seeks Compensation over Lost Maize Exports. AGRA EUROPE, May 1, 1998, available in
Westlaw at 1998 WL 10844723.
1 18
" EU/US: Culture and Farm Issues Excludedfrom Trade Plan, EUR. REP., March 7, 1998, available
in Westlaw at 1998 WL 8800882.
139
Brown, supra note 12 at D-l-25. The Environmental Protection Agency approves tests of new
organisms. The U.S. Department of Agriculture approves application and use of new products. The National
Institutes of Health regulates research, and the Department of Labor's Occupational Health and Safety
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agency has the authority is less clear due to the overlapping competencies of national
governments and Community Institutions. A lack of coordination and cooperation between
the European I Inion and the United States on approval of genetically modified plant varieties
creates enormous potential problems for American agricultural exporters. The European
regulatory process is slower than United States agencies, and this lack of synchrony
potentially disrupts trade and denies market access. 140 In one example, Bt corn had not been
approved in Europe for the 1996 harvest. One ship. The Magna P, was stranded off the coast
of France for a week, unable to offload because it contained mixed traditional and genetically
modified corn. 141 The failure to accept the exporting country's food safety precautions
violates the SPS Agreement if the exporting country demonstrates that its measures are
equivalent and demonstrate the importing country's "appropriate level of sanitary and
phytosanitary protection."142
Biotechnology products are not the only products implicated in equivalency debates.
For example, the European market has long been closed to United States beef and poultry
exports because the European officials refuse to accept the equivalency of American
Administration (OSHA) oversees facilities, like pharmaceutical plants, where biotechnology products are
produced. Finally, the Food and Drug Administration must also approve use and application, particularly
concerning potential human consumption. Although no statute specifically relegates a particular agency to
regulation of genetically engineered organisms, these agencies have used existing laws and applied their
framework to the new technology. Judith E. Beach, No "Killer Tomatoes": Easing Federal Regulation of
Genetically Engineered Plants, 53 FOOD & DRUG L.J. 181(1 998).
Zavon, supra note 121 at E-2-1. In the European Union, final approval of each genetically
modified organism, whether grown in Europe of the final product is imported, involves a series of reviews and
approvals by each member country, the European Commission and finally all Member States. Id. at E-2-2.
141
Kenny Bruno, Say itAin 7 Soy, Monsanto, MULTINATIONAL MONITOR, January 11,1 997, available
in Westlaw at 1997 WL 1 1017353. In a similar incident, the Czech government, pressured by Greenpeace,
impounded a trainload of corn which might have contained genetically modified Bt corn. Id.
Agreement on Sanitary and Phytosanitary Measures, Article 14.
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inspection systems in those industries.
141 The European Union's failure to accept United
States meat, fish and dairy inspection systems as substantially equivalent to its own has
resulted in an annual loss in exports of $250 million per year. 144
The equivalency problem also underlies the trade dispute over genetically modified
organisms. The United States and Canada contend that their genetically modified products
are equivalent to conventional counterparts in terms of consistency and safety.' 45 European
officials support their labeling requirements with the theory that GMO products are not the
same, are not like products because they result from recombinant DNA, and have genetic
compositions which could not be achieve through traditional breeding methods, absent gene
splicing.
146 To achieve barrier-free trade in agricultural products, countries must accept the
safety and regulatory programs of the exporting nation. This theory should extend to
accepting a country's food labeling regulations.
In the United States, no special labeling laws apply to genetically modified
products. 147 The Food and Drug Administration guidelines provide that foods produced
using biotechnology are subject to the same labeling laws as other foods and food
ingredients. 148 This is known as the concept of substantial equivalence, which has long been
Glickman Frustrated with EU's Farm Trade Stance, AGRA EUROPE, November 22, 1996,
available in Westlaw at 1998 WL 13832631.
144
Id.
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Zarocostas, supra note 120.
146
id.
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Mapping Public Policy for Genetic Technologies. NATIONAL CONFERENCE OF STATE
Legislatures, (Brenda A. Trolin. e<±. January, 1998), page 12-6. at Figure 12.1.
148
Id
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used to evaluate new products in the United States and is also applicable under the
GATT/WTO regime. The substantial equivalence doctrine can be seen in the GATT
language "like product" used throughout the agreement."'' The Kuropean Regulation
includes this language in its requirement to label based on "any characteristic which renders
the food or food ingredient no longer equivalent to an existing food or food ingredient." 1
If this criterion can be met, the "like product" analysis under MFN and National Treatment
Principles are no longer valid. If something essentially different can be shown about
genetically modified products, new categories with new trade rules could be created.
It is important to note that neither "like product" nor "substantial equivalence" means
identical; some variations are permitted. Substantial equivalence with respect to foodstuffs
means that if a food is nutritionally and compositionally equivalent to its traditional
counterpart and its intended use is the same range as its traditional counterpart, then the food
is substantially equivalent. No special labeling may be required for those products.
Voluntary labeling, if accurate and not misleading, could be appropriate and useful to quell
consumer concerns regarding novel products which should not be subject to mandatory
labeling requirements.
Labeling of genetically engineered products can be justified if the product is not
substantially similar to its traditional counterpart. For example, if common allergens are
present in a bioengineered product, in under both United States and Codex Alimentarius
See, General Agreement on Tariffs and Trade, Article 1(1) and Article 111(4), reprinted in
Jackson, supra note 102 at 1 7, 2 1
.
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1997 O.J. (L 257) 7.
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standards, that product would contain a label alerting sensitive consumers. 1S| An example
of this type of labeling would appear if a gene from peanuts, a common allergen, was
inserted into a corn or potato plant. People would not expect to find peanuts in those
vegetables, so the label would be necessary to protect the allergic public. Allergen content
is the only area where Codex is recommending mandatory labels on genetically modified
organisms.
Are genetically modified products substantially similar to traditional foods? If not,
this is another example where product labeling would be appropriate. If the nutritional
content, identity, variety or competition of a genetically modified plant is not substantially
equivalent to an existing product, then labeling would be authorized under WTO rules and
mandatory under United States Food and Drug administration Regulations. If a fruit's flavor
is enhanced through genetic engineering, resulting in a change in the level of Vitamin C,
such information would have to be disclosed, because the fruit would no longer be equivalent
to its traditional counterpart.
152
Nutritional content relates to the product's composition and
identity; a change in nutritional content such that the new variety is distinguishable on that
basis.
Products must be properly identified in all cases. If the genetic modifications are
substantial enough, changing the composition of an item, such as a new variety of fruit or an
entirely new product category, then the new name must be listed on the product. 1
'3 Thus far.
Trolin, ed., supra note 147 at 12-9.
152
Id.
This is true whether the change in composition results from genetic modification or any breeding
method. An example would be if the composition of a peach were changed so that it is not the same peach,
a new name would have to be used. A new varietal could be created, or the changed might be great enough
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tests on genetically modified soybeans and corn have not shown any substantial changes in
the product itself. The products are nutritionally indistinguishable from traditional crops.
Without such a change in composition, nutritional value, or characteristics in the end
product, a label cannot be justified. A "Consumer's Right to Know" the composition of a
product is valid only when a genuine distinction can be demonstrated. Mandatory labels
must be limited to legitimate health and safety concerns or verifiable product differences.
Consumers may wish to know that they are consuming genetically modified products, but
without scientific evidence, labels are not justifiable. Unless actual differences or safety
concerns can be shown regarding the product, mandatory labeling schemes violate Articles
I and III of the GATT and fail to harmonize standards as required under Article 9 of the
Agreement on Sanitary and Phytosanitary Measures.
Voluntary labeling programs may be used as long as they are truthful and not
misleading to inform consumers about product specifications. In Europe, where consumer
concern is very high on this issue, many supermarkets and manufacturers have implemented
stringent voluntary labeling plans. Some, such as upscale grocer Marks & Spencer's Prawns
in a Sweet Chilli Sauce, declare on the label, "contains soy sauce produced from genetically
modified soya." 154 Other manufacturers, assure customers that their sources are free of
genetically modified organisms, either by indicating that its soy protein comes from "a
segregated source," 1 " or by changing suppliers to guarantee GM free supplies, thus negating
that the fruit could not be called a peach at all. Id.
154
Kevin O'Sullivan, Following the Label Trail, THE IRISH TIMES, November 2, 1998, mailable in
Westlaw at 1998 WL 13630066.
Id. Sharwoods' Chicken Satay with Coconut Rice designates its soy products as from segregated
sources.
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the need for a label under European Regulations. 1
" 1
Tesco, Europe's largest food retailer,
will label all their products containing soy, including oils and lecithins not covered under the
Regulations. 157 These moves reflect a popular, consumer driven trend which provide the best
alternative for solving the debate at your dinner table. If eating GM free foods are a concern,
look for those suppliers which certify their products as not grown from genetically modified
organisms. It is important to note, however, that due to the commingling of the vast majority
ofGM and non-GM corn and soybeans in the production chain, consumers should expect to
pay a premium for certified GM free foods.
Id. The Galtee company is cited as changing its supply line to ensure GM free sources.
7
Chris Lyddon. Tesco extends Gene Label to Veg Oil, IRISH INDEPENDENT, September 16. 1998.
page 13, mailable in Westlaw at 1998 WL 8233345.
IV. The Convention on Biological Diversity (CBD)
A. General Coals and Provisions of the CHI)
Although outside the WTO Agreements, the Convention on Biological Diversity is
an important multilateral agreement with 1 74 countries as parties. 158 The CBD emerged from
the 1992 Earth Summit in Rio, with the broadest of goals and provisions aimed at conserving
biological diversity, achieving sustainable use of the Earth's resources, and encouraging
sharing benefits derived from biological diversity and genetic materials. 159
A dangerous Protocol threatens to emerge from the auspices of this Convention.
seriously threatening international regulation of genetically modified organisms. Article
19(3) the CBD authorizes its Parties to consider the effects of these materials:
The Parties shall consider the need for and modalities of a
protocol setting out appropriate procedures, including, in
particular, advanced informed agreement, in the field of safe
transfer, handling, and use of any living modified organism
resulting from biotechnology that may have an adverse effect
on the conservation and sustainable use of biological
diversity. 160
1 ^8
Convention on Biological Diversity, supra note 30. The United States has signed the Convention
but has not ratified it. In fact, it has not been scheduled for ratification hearings in the Senate, and will not be
in the foreseeable future as it is opposed by Senate Foreign Relations Chairman, Senator Jesse Helms of North
Carolina. The outspoken Senator is the subject of an amusing book, JESSE HELMS "QUOTED," (THE INSIDER
AND THE News & Observer, 1994), including, "If you agree [to delay a vote on GATT], Mr. President, I can
assure you that it will have an exceedingly positive impact on my making certain that the administration
positions on all foreign policy matters during the 1 04th Congress will be considered fully and fairly." From
a Letter to President Bill Clinton, November 16, 1994.
159
Chris Wold, The Futility, Utility and Future ofthe Biodiversity Convention, 9 COLO. J. INT'L
Envtl. L. & Pol'y 1,2(1998).
Convention on Biological Diversity, Article 19(3).
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A series of meetings of a biosafety working group has resulted in several draft forms
of a Biosafety Protocol 161 designed to regulate the transboundary movement of living
modified organisms. To date, the draft is still rife with disputed provisions, and nearly every
article contains at least two options for ratification. The next meeting of the biosafety
working group is scheduled for February, 1999. At this writing, the final text cannot be
predicted, but what is certain is that, if adopted, an enormous dispute between two Treaty
regimes, the WTO and the CBD will result.
B. Proposed Biosafety Protocol
The greatest service which can be rendered any country is to add a useful plant to
its culture.
162
Thomas Jefferson
When Jefferson wrote this sentence nearly two hundred years ago, biodiversity was
not a concern. The word did not even exist. Destructive plants, like water lilies and kudzu,
which choke native species and destroy habitat, were not an issue. Today, would many
people agree with this statement? To advocates of technology, his words still ring true.
Indeed, his opinion is not far removed from Jimmy Carter's plea to allow farmers in
developing nations to use genetically engineered crops. Supporters of the Convention on
Biological Diversity and the proposed Biosafety Protocol would likely dismiss Jefferson's
statement as arcane and dangerous. Opponents of biotechnology challenge the introduction
Draft copies of the Biosafety Protocol are available in www.biodiv.org.
162 The Garden and Farm Books of Thomas Jefferson (Robert C. Baron, ed. 1987), page 509.
Jefferson was a noted horticulturalist and avid plant breeder who introduced many new plants to his farm at
Monticello. He is widely credited with introducing the tomato to American cuisine.
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of new plants into the environment, citing wide-ranging harms which could result from such
deliberate release of non-native species.
The Biosafety Protocol is potentially a very dangerous document, deserving of its
own article; however, because the final form of its provisions are unclear, this paper will not
address the protocol in detail. This section will serve as a brief introduction to the dangers
of the draft text, urging interest parties to fight its adoption. The United States, because it
has not ratified the Convention, is only an observer at the biosafety working group. In
preparing the draft text, the United States cannot block consensus; it cannot formally
object. 163 This is a grave hindrance given the potential ramifications of the document.
The Biosafety Protocol could halt trade in pharmaceutical products, including
vaccines and insulin. Perishable agricultural commodities could be destroyed in a delay over
receiving "advanced informed agreement' 1 for the shipment ofGM products, even commonly
traded, routine shipments of commodities would be jeopardized. In all drafts, the Protocol
contains the requirement for Informed Agreement, prior to shipment, before bioengineered
organisms can be exported. Under the Advanced Informed Agreement, prior government
approval would have to be obtained for every exchange of GMOs. In the words of the
Biotechnology Industry spokesperson.
Imagine having to do extensive risk assessments on the
environmental and health effects of a shipment of cereal
before it could leave the docks, needing to get permission
from the importing country ... all that information and all that
Cheryl Hogue, Debate at the Biosafety Protocol Talks to Center on Advance Agreement
Regime, INT' ENVTL. Rep., August 19, 1998.
46
cost because you want to ship an organism and scale it up.
This is the world of the Biosafety Protocol."' 1
Still heavily debated is how broad and inclusive the definition of "living modified
organism will be under the Protocol. The majority of drafters want to see everything
included, with an exception list currently containing only a handful of pharmaceuticals. 16
Former President Jimmy Carter eloquently explained the danger of the Biosafety Protocol:
In 1996, nations ratifying the [CBD] asked an ad hoc
team to determine whether genetically modified organisms
could threaten biodiversity. Under pressure from
environmentalists, and with no supporting data, the team
decided that such an organism could potentially eliminate
native plants and animals. . .
.
But the team exceeded its mandate. Instead of
limiting the agreement to genetic modifications that might
threaten biodiversity, the members are pushing to regulate all
genetically modified organisms and the products made from
them.
This means grain, fresh produce, vaccines, medicines,
breakfast cereals, wine, vitamins — the list is endless —
would require written approval by the importing nation before
they could leave the dock. This approval could take months.
Meanwhile, barge costs would mount and vaccines would
spoil.
How could regulations intended to protect species and
conserve their genes have gotten so far off track? The main
cause is anti-technology environmental groups that exaggerate
the risks of genetically modified organisms and ignore their
benefits.
166
Mr. Carter's words perfectly summarize the reasons to oppose the Biosafety Protocol.
Because the United States has no standing among the drafters, industry lobbyists must
Hart, supra note 3.
165
Id.
Carter, supra note 65.
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vigorously fight this dangerous document. Billions of trade dollars and, according to Mr.
Carter, millions of lives, are at risk.
C. Does this Convention and the Draft Protocol conflict with the GATTAVTO?
The Vienna Convention on the Law of Treaties provides specific rules for dealing
with conflicting treaties. 167 Article 30 specifically considers the application of successive
treaties addressing the same subject-matter. 168 Applying Article 30(4)(b). because the United
States has not ratified the Convention on Biological Diversity, the Biosafety Protocol would
have no authority in a trade dispute involving genetically modified organisms. The European
Union, Japan and the United States are all members of the WTO; therefore, any trade dispute
involving genetically modified organisms would have to be resolved under the GATT
16
Vienna Convention on the Law of Treaties, May 23, 1969, entered into force, January 27. 1980,
reprinted in LOUIS HENKIN ET AL., International Law (third ed. 1993), Document Supplement, page 86 et
seq.; also, 8 I.L.M. 679 (1969).
Id. Article 30 provides in relevant part:
2. When a treaty specifies that it is subject to, or it is not to be
considered incompatible with, an earlier or later treaty, the provisions
of that other treaty prevail.
3. When all parties to the earlier treaty are parties also to the later
treaty but the earlier treaty is not terminated or suspended in
operation under Article 59, the earlier treaty applies only to the extent
that its provisions are compatible with those of the later treaty.
4. When the parties to the later treaty do not include all the parties
to the earlier one:
(a) as between a State Party to both treaties the same rule applies
as in paragraph 3;
(b) as between a State Party to both treaties and a State Party to
only one of the treaties, the treaty to which both States are
parties governs their mutual rights and obligations.
4X
agreements, including the Agreement on Sanitary and Phytosanitary Measures. As explained
above, these labeling measures would not pass muster under GATT scrutiny.
Conclusion
"There is no evidence that GM foods are unsafe, yet there is a lot ofconsumer anxiety
which needs to be addressed. ,,16g Mandatory labeling schemes based on consumer fear rather
than scientific data are incompatible with the provisions of GATT Agreements and
objectives, and cannot be justified as a public safety exception under GATT Article XX(b).
This does not negate the power of consumer voices. Industries can and should respond to
such concerns with accurate information. In some cases, truthful voluntary labels may
assuage consumer doubts without impeding trade. However, it is the responsibility of the
biotechnology industries— the developers, farmers and end product manufacturers— that
should take these initiatives. Instilling trust in one's products makes good business sense.
Governments imposing mandatory labeling laws and other import prohibitions violate
international agreements and are bad for trade relations and worldwide diplomacy. While
ensuring food safety is a valid government objective, measures taken to protect that safety
must be necessary based on reliable scientific evidence and also the least restrictive
reasonable alternative available. This standard has proven insurmountable in WTO and
GATT panels. Therefore, in the case of labeling genetically modified organisms, let
consumers and businesses reach their own accord.
O'Sullivan, Foodfor Thought, supra note 91
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